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(57) ABSTRACT 
Disclosed is a side seam-coated welded can comprising 
a welded can body having a seam on the side face and 
a resin coating layer covering at least one surface side of 
the seam, wherein said coating layer comprises a ther 
mosetting resin and a thermoplastic resin having a soft 
ening point of 50 to 300° C. as determined according to 
the ring and ball method, at a volume ratio ranging (A) 
from 95/5 to 25/75 or (B) from 20/80 to 1/99, and one 
of said two resins is present in the coating in the form of 
a continuous phase and at least a part of the other resin 
is present in the coating in the form of fine dispersed 
particles. 
This can is excellent in corrosion resistance and process 
ability. 

8 Claims, 4 Drawing Figures 
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1. 

SDE SEAM-COATED WELDED CANS AND 
PROCESS FOR PREPARATION THEREOF 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention relates to a welded can having 

a coated side seam and a process for the preparation 
thereof. More particularly, the invention relates to a 
welded can excellent in the corrosion resistance and 
processability, in which a coating of a thermosetting 
resin and a thermoplastic resin is formed on a seam by 
one step and in this coating, one of the two resins is 
present as a continuous phase and the other resin is 
present as a dispersed phase, and also to a process for 
the preparation of such can. 

(2) Description of the Prior Art 
As the conventional process most popularly adopted 

for the manufacture of can bodies, there can be men 
tioned a process comprising forming a metallic can 
blank cut in a predetermined size into a cylinder, lap 
ping both the edges of the blank and bonding the lapped 
edges to form a side seam by welding, soldering or using 
an adhesive. 

In a can body prepared according to this process, the 
cut edge of the blank is exposed on the inner face side of 
the can body, and in order to prevent corrosion of the 
can blank and control dissolution of the metal into the 
packed content, it is very important to coat this exposed 
cut edge. 

Various processes for coating and protecting side 
seams, especially cut edges, have been heretofore pro 
posed. As the process capable of attaining considerable 
effects, there can be mentioned a process in which the 
cut edge of a can blank is coated and protected in ad 
vance with a tape of an adhesive such as a polyamide. 
This process can be applied to the manufacture of 
bonded seam cans, but this process cannot be practically 
utilized if the seam is exposed to a very high tempera 
ture as in the case of welded seam cans. 
As means for coating and protecting the side seam of 

a welded seam can, there is known a process in which a 
paint in the form of a solution or powder is coated on 
the inner or outer face side of the seam after formation 
of a can body. However, known paints used for this 
purpose are insufficient in the combination of adhesion 
to the side seam, the barrier property against corrosive 
components and processability, for example, adaptabil 
ity to the double-seaming operation, and the object of 
completely coating the stepped cut edge in the side 
seam cannot be satisfactorily attained by these known 
paints. 

For example, a coating material comprising a thermo 
plastic resin has excellent processability, but the ther 
moplastic resin is poor in adhesion to the side seam and 
insufficient in the above-mentioned barrier property. 
Accordingly, a side seam coated with a thermoplastic 
resin is readily corroded by the content or the like and 
defects such as sulfide blackening are caused. 
A paint comprising a thermosetting resin is excellent 

in the adhesion to the side seam and the barrier property 
to corrosive components, but has inferior processabil 
ity. In a can body having a side seam coated with a 
thermosetting resin, dissolution of the metal from the 
side seamed portion is often observed. 
When these known paints are used, whether they 

comprise a thermosetting resin or a thermoplastic resin, 
they flow in the form of a solution or in the molten state 
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2 
so that the stepped portion of the cut edge is levelled. 
Therefore, the coating is not present in the angular 
portion of the cut edge or the thickness of the coating is 
extremely reduced in this portion. Furthermore, air 
bubbles are readily included in the coating of the 
stepped portion. Thus, it is substantially impossible to 
coat the cut edge of the can blank completely. 

If there is present an exposed metal portion in a can 
body, a defective can such as a hole-pierced can or a 
hydrogen-swollen can is formed according to its con 
tent, and furthermore, the flavor of the content is drasti 
cally degraded. 

SUMMARY OF THE INVENTION 

We found that when a paint comprising a solution of 
a thermosetting resin as the dispersion medium and 
particles of a specific thermoplastic resin as the dis 
persed phase and containing the thermosetting resin and 
the thermoplastic resin at a volume ratio as solids rang 
ing (A) from 95/5 to 25/75 or (B) from 20/80 to 1/99 is 
applied to the seam of a welded can, it is possible to 
completely coat even the angular portion of the cut 
edge present on the side seam and perform the coating 
and baking operations without bubbling. It also was 
found that if this coating process is adopted, there can 
be formed a coating in which, according to the above 
mentioned volume ratio, one of the thermosetting resin 
and the thermoplastic resin is present in the form of a 
continuous phase and at least a part of the other resin is 
present in the continuous phase in the form of fine dis 
persed particles, and that the coating having this spe 
cific dispersion characteristic is excellent in combina 
tion of the adhesion, corrosion resistance and process 
ability. 

It is therefore a primary object of the present inven 
tion to provide a side seam-coated welded can in which 
the side seam portion of the welded can is entirely 
coated completely and this coating has excellent adhe 
sion, corrosion resistance and processability and also 
provides a process for the preparation of this side seam 
coated welded can. 
Another object of the present invention is to provide 

a welded can in which the welded seam is effectively 
protected with a coating in which a thermosetting resin 
and a thermoplastic resin are present in a specific disper 
sion state, and also provide a process for the preparation 
of this can. 

Still another object of the present invention is to 
provide a process for the preparation of side seam 
coated welded cans in which a piece of conventional 
coating equipment that has been used for the coating 
operation using known solution type paints can be used 
without any particular modification and a thick coating 
free of bubbles or foams can be formed entirely on the 
side seam of a welded can. 

In accordance with one fundamental aspect of the 
present invention, there is provided a side seam-coated 
welded can comprising a welded can body having a 
seam on the side face and a resin coating layer covering 
at least one surface side of the side seam, wherein said 
coating layer comprises a thermosetting resin and a 
thermoplastic resin having a softening point of 50 to 
300 C. as determined according to the ring and ball 
method, at a volume ratio ranging (A) from 95/5 to 
25/75 or (B) from 20/80 to 1/99, and one of said two 
resins is present in the coating in the form of a continu 
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ous phase and at least a part of the other resin is present 
in the coating in the form of fine dispersed particles. 

In accordance with another fundamental aspect of 
the present invention, there is provided a process for the 
preparation of side seam-coated welded cans, which 5 
comprises applying a resin paint to a welded can body 
having a seam formed on the side face thereof at least on 
one surface of said seam and baking the coated paint to 
form a coating covering said side seam, wherein said 
resin paint comprises a dispersion medium composed of 10 
a solution of a thermosetting resin and a dispersed phase 
of resin particles having a number average particle size 
of 0.1 to 80 pum and being composed of a thermoplastic 
resin having a softening point of 50 to 300 C. as deter 
mined according to the ring and ball method, the vol.- 15 
ume ratio of the thermosetting resin to the themoplastic 
resin in the coating ranges (A) from 95/5 to 25/75 or (B) 
from 20/80 to 1/99, and the paint coated on the side 
seam is baked under such conditions that evaporation of 
a solvent in the solution of the dispersion medium is first 20 
caused and softening of the thermoplastic resin is then 
caused. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged sectional view showing the 
main part of one embodiment of the side seam-coated 
welded can according to the present invention. 

FIG. 2 is an enlarged sectional view showing the 
main part of another embodiment of the side seam 
coated welded can according to the present invention. 
FIG. 3 is an enlarged sectional view showing the 

surface portion of a side seam formed on a welded can 
of tinplate. 
FIG. 4 is an enlarged sectional view showing the side 

seam and peripheral surface portion of a welded can of 35 
tin-free steel (TFS). 

In the drawings, reference numbers 1, 2, 5, 6, 7, 8, 9, 
11, 14, 15 and 21 represent a metallic can blank, a side 
seam, a resin coating layer, a continuous phase of a 
thermosetting resin, thermoplastic resin particles, a 40 
continuous phase of a thermoplastic resin, a continuous 
thin layer of a thermosetting resin, dispersed particles of 
a thermosetting resin, an iron-tin alloy layer, an oxide 
layer and a magnetite layer, respectively. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIGS. 1 and 2 showing the main parts of 
embodiments of the side seam-coated welded can ac 
cording to the present invention, a metallic can blank 1 
cut in a predetermined size is formed into a cylinder, 
and the edges are lapped and welded to form a seam 2. 
The inner face of the so formed can body, except the 
seam 2 or its adjoining portion, may be coated with a 
protecting resin layer 10. 
A cut edge 3 of the blank and a protrusion 4 formed 

by a pressure applied to the melt of the metal blank at 
the welding step are present on the seam 2 located on 
the inner face side of the can body. A resin layer 5 is 
formed on the seam 2 so as to cover the cut edge 3 and 
protrusion 4. 
One of the important features of the present invention 

is that this resin layer 5 is formed of a thermosetting 
resin and a thermoplastic resin at the above-mentioned 
specific volume ratio and one of the two resins is pres- 65 
ent in the form of a continuous phase and at least a part 
of the other resin is present in the form of fine particles 
dispersed in this continuous phase. In the present inven 
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tion, the kind of the resin constituting the continuous 
phase is determined by the volume ratio of both the 
resins. More specifically, when the thermosetting resin 
and the thermoplastic resin are present at a volume ratio 
(A) ranging from 95/5 to 25/75, especially from 93/7 to 
30/70, the thermosetting resin forms the continuous 
phase and the thermoplastic resin forms the dispersed 
phase. When the thermosetting resin and the thermo 
plastic resin are present at a volume ratio (B) ranging 
from 1/99 to 20/80, especially, from 2/98 to 15/85, the 
thermoplastic resin forms the continuous phase and at 
least a part of the thermosetting resin forms the dis 
persed phase. 

FIG. 1 illustrates an embodiment of the dispersion 
state formed by the volume ratio (A). More specifically, 
the resin coating layer 5 comprises a continuous phase 6 
composed of a thermosetting resin and a dispersed 
phase 7 composed of thermoplastic resin particles hav 
ing a number average particle size of 0.1 to 80 um. 

FIG. 2 illustrates an embodiment of the dispersion 
state formed by the volume ratio (B). More specifically, 
the thermoplastic resin is present in the form of a contin 
uous phase 8 in the coating layer, a part of the thermo 
setting resin is present in the form of a continuous very 
thin layer 9 in the interface between the continuous 
phase 8 of the thermoplastic resin and the inner face side 
of the seam, and the remaining part of the thermosetting 
resin is present in the form of fine dispersed particles 11 
in the continuous phase 8. 
As pointed out hereinbefore, thermosetting resins 

have excellent adhesion to a metal and barrier property 
to corrosive components but are poor in processability, 
and thermoplastic resins have excellent processability 
but poor adhesion and barrier properties. 

Furthermore, when a solution of a thermosetting 
resin alone is coated on the side seam, the solution flows 
to the stepped portion such as the cut edge 3 or protru 
sion 4, and as pointed out hereinbefore, the coating 
breaks in the angular portion 12 of the cut edge 3 or the 
thickness of the coating is reduced in this angular por 
tion 12. 

In contrast, when the thermosetting resin solution is 
used as the dispersion medium and the thermoplastic 
resin particles are used as the dispersed phase and when 
the volume ratio of the thermosetting resin and the 
thermoplastic resin is controlled within the above-men 
tioned range according to the present invention, by 
virtue of thixotropic characteristics of this paint, the 
paint can be thickly applied even to the angular portion 
of the seam 2 and the coating and baking operations can 
be performed in this thickly applied state. Furthermore, 
in the portion where the paint is thus thickly coated, the 
thermoplastic resin particles effectively retain the ther 
mosetting resin solution on the surfaces thereof, and this 
solution flows to the vacant space of the stepped por 
tion to control the levelling tendency of the coating. 

Accordingly, if the above-mentioned paint is used 
according to the present invention, even in the angular 
portion 12 of the cut edge, the thickness of the coating 
is substantially the same as in other portions, and the cut 
edge 3 can be coated entirely. 

In the above-mentioned embodiment (A), the contin 
uous phase 6 (see FIG. 1) of the thermosetting resin is 
maintained until completion of the baking operation, 
and the dispersed particles of the thermoplastic resin are 
softened or molten under baking conditions and com 
plete adhesion is produced between the thermosetting 
resin phase and the thermoplastic resin phase, whereby 
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the mechanical strength, the impact resistance and the 
processability can be remarkably improved. Further 
more, by this complete adhesion between the two resin 
phases, the barrier property to corrosive components 
can be more prominently improved. 

According to this preferred embodiment of the pres 
ent invention, by including the thermosetting resin in 
the form of a continuous phase in the coating, the adhe 
sion of the coating to the side seam and the barrier 
property to corrosive components such as water, acids, 
oxygen and hydrogen sulfide can be remarkably in 
proved, and at the same time, by including thermoplas 
tic resin particles in the form of a dispersed phase in the 
coating, an excellent processability sufficient to resist 
the double-seaming or bead-processing operation can be 
imparted to the coated side seam. 

In the above-mentioned embodiment (B), with evapo 
ration of the solvent, a part of thermosetting resin is 
deposited in the form of a continuous verythin layer on 
the metal face of the seam and the remaining part of the 
thermosetting resin is deposited on the surfaces of the 
thermoplastic resin particles. In this state, baking of the 
coating is further advanced to melt the thermoplastic 
resin particles. By controlling the volume ratio of both 
the resins within the above-mentioned range (B), the 
thermoplastic resin is formed into a continuous phase 
and the thermosetting resin left on the surfaces of the 
particles is formed into a fine dispersed phase. The 
phase reversion is thus caused, and finally, curing of the 
thermosetting resin is completed. 
According to this latter-mentioned embodiment, 

since a part of the thermosetting resin is present in the 
form of a thin layer adhering closely to the entire metal 
face of the side seam, the adhesion of the coating and 
the corrosion resistance can be remarkably improved. 
Furthermore, the thickness of this thermosetting resin 
thin layer is controlled within the range of 0.01 to 5um, 
and a continuous phase of the thermoplastic resin layer 
is formed on this thin layer. Accordingly, processability 
is remarkably improved, and even if the side seam 
coated welded can is subjected to such a severe treat 
ment as necked-in treatment, dissolution of the metal 
from the side seam or corrosion is advantageously con 
trolled. 

In order to attain the objects of the present invention, 
it is important that the thermoplastic resin particles used 
for the paint of the present invention should have a 
softening point of 50 to 300 C., especially 120' to 270 
C., as determined according to the ring and ball 
method. If the softening point of the thermoplastic resin 
is lower than 50 C., both the resins are formed into a 
homogeneous mixture and the specific dispersion state 
of the present invention can hardly be produced, with 
the result that the cut edge-coverage characteristic, the 
processability and the corrosion resistance are drasti 
cally reduced. On the other hand, if the softening point 
of the thermoplastic resin is higher than 300° C., the 
processability is much lower than the processability 
attained when the softening point is within the range 
specified in the present invention, and furthermore, 
mutual bonding of both the resins in the interface be 
comes difficult, resulting in reduction of the barrier 
property. 

It is preferred that the number average particle size of 
the thermoplastic resin particles be 0.1 to 80 um, espe 
cially 0.5 to 50 um. If the number average particle size 
is either smaller than 0.1 um or larger than 80 pum, an 
optimum combination of the thick coating property and 
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6 
the control of flow of the thermosetting resin solution 
cannot be obtained. Especially in the above-mentioned 
embodiment (A), if the number average particle size is 
smaller than 0.1 um, since the grain area per unit vol 
ume of the coating becomes too large, corrosion such as 
sulfide blackening by the content is easily advanced 
because of reduction of the barrier property, and also 
the processability of the coating after curing is de 
graded. If the number average particle size is larger 
than 80 um, it is difficult to form uniformly in the coat 
ing a dispersion texture comprising a continuous phase 
of the thermosetting resin and a dispersed phase of the 
thermoplastic resin, and the effect of completely coat 
ing the cut edge portion, the processability and the 
corrosion resistance tend to drastically decrease. 

This tendency is observed also in the embodiment (B) 
where the phase inversion is caused between the ther 
moplastic resin particles and the thermosetting resin 
solution. 

In the paint used in the present invention, if the vol 
ume ratio of the thermosetting resin and the thermoplas 
tic resin is intermediate between the above range (A) 
and the above range (B), it is very difficult to form a 
continuous phase of one of the two resins, and there 
fore, complete coating of the cut edge becomes very 
difficult and the processability is drastically reduced. If 
the volume ratio of the thermoplastic resin is lower than 
the lower limit of the above range, complete coating of 
the cut edge becomes difficult and prevention of corro 
sion of the cut edge portion becomes very difficult. 
Moreover, the processability of the resulting coating is 
degraded. If the volume ratio of the thermosetting resin 
is lower than the lower limit of the above range, the 
adhesion of the coating to the side seam and the corro 
sion resistance of the cut edge are reduced. 

In order to improve the interfacial adhesion between 
both the resins, it is preferred that a thermoplastic poly 
mer containing in the main chain or side chain a car 
boxyl group derived from a carboxylic acid, a carbox 
ylic acid salt, a carboxylic acid anhydride, a carboxylic 
acid ester, a carboxylic acid amide, a carbonic acid 
ester, urea or urethane can be used as the thermoplastic 
resin. When a thermoplastic polymer containing car 
boxyl groups at a concentration of 12 to 1400 meq 
especially 50 to 1200 meq, per 100 g of the polymer is 
employed, best results are obtained with respect to the 
processability and the corrosion resistance. 

This thermoplastic polymer can be obtained by in 
cluding a monomer having a functional group such as 
mentioned above into the main chain by polymerization 
or copolymerization or by coupling such monomer to 
the thermoplastic polymer by a grafting or terminal 
treatment. Furthermore, in case of a hydrocarbon type 
polymer such as an olefin resin, a thermoplastic resin 
having carbonyl groups at the above-mentioned con 
centration can be formed by subjecting this resin to an 
oxidizing treatment. 
Appropriate examples of such thermoplastic poly 

mers are described below, though thermoplastic poly 
mers that can be used in the present invention are not 
limited to those described below. 
(a) Polyesters comprising recurring units represented 
by the following general formula: 
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--O-R-O-C-R-C-- or --O-R-O-R-C- 
(1) (2) 

wherein R1 stands for an alkylene group having 2 to 
6 carbon atoms and R2 stands for an alkylene or aryl 
ene group having 2 to 24 carbon atoms. 
For example, there can be mentioned polyethylene 

adipate, polyethylene sebacate, polyethylene tere 
phthalate, polytetramethylene isophthalate, polyethyl 
ene terephthalate/isophthalate, polytetramethylene 
terephthalate, polyethylene/tetramethylene terephthal 
ate and polyethylene/hydroxybenzoate. 
(b) Homopolymers or copolymers of monomers repre 

sented by the following formula: 

(3) 

C-O-R4 
O 

wherein R3 stands for a hydrogen atom or a lower 
alkyl group and R4 stands for a hydrogen atom or an 
alkyl group having 1 to 12 carbon atoms, and copoly 
mers of monomers of the formula (3) with olefins or 
other vinyl monomers, and acryl-modified polyole 
fins. 
For example, there can be mentioned polyacrylic 

acid esters, polymethacrylic acid esters, ethylene/acry 
lic acid ester copolymers, acrylic acid ester/acrylic acid 
copolymers, ethylene/acrylic acid ester/acrylic acid 
copolymers, ethylene/acrylic acid copolymers, styre 
ne/methacrylic acid ester/acrylic acid copolymers, 
acrylic acid ester/vinyl chloride copolymers, acrylic 
acid ester-grafted polyethylene, methacrylic acid es 
ter/vinyl chloride copolymers, styrene/methacrylic 
acid ester/butadiene copolymers and methacrylic acid 
ester/acrylonitrile copolymers. 
(c) Copolymers of vinyl esters represented by the fol 
lowing general formula: 

CH=CH (4) 

O 

wherein Rs stands for a hydrogen atom, an alkyl 
group or a phenyl group, with olefins or other vinyl 
monomers, and partially saponified products thereof. 
For example, there can be mentioned partially saponi 

fied ethylene/vinyl acetate copolymers, ethylene/vinyl 
propionate copolymers, ethylene/vinyl acetate copoly 
mers, acrylic acid ester/vinyl acetate copolymers and 
vinyl chloride/vinyl acetate copolymers. 
(d) Ionomers, that is, resins obtained by neutralizing 
copolymers of olefins with unsaturated carboxylic 
acids, optionally with other vinyl monomers, with an 
alkali metal, an alkaline earth metal or an organic 
base. 
For example, there can be mentioned Surlyns manu 

factured and marketed by Du Pont Co., U.S.A. 

(e) Copolymers of maleic anhydride with other vinyl 
monomers and maleic anhydride-modified polyole 
fins. 
For example, there can be mentioned maleic anhy 

dride/styrene copolymers, maleic anhydride-modified 
polypropylene and maleic anhydride-modified polyeth 
ylene. 
(f) Polycarbonates having recurring units represented 
by the following formula: 

--O-R6-o-c- (5) 
I 
O 

wherein R6 represents a hydrocarbon group having 8 
to 15 carbon atoms. 
For example, there can be mentioned poly-p-xylene 

glycol biscarbonate, poly-dihydroxydiphenylmethane 
carbonate, polydihydroxydiphenylethane carbonate, 
poly-dihydroxydiphenyl-2,2-propane carbonate and 
poly-dihydroxydiphenyl-1,1-ethane carbonate. 
(g) Polyamides having recurring units represented by 

the following general formula: 

20 

(6) (7) 
30 

wherein n is a number of from 3 to 13 and m is a 
number of from 4 to 11. 
For example, there can be mentioned poly-co 

aminocaproic acid, poly-o-aminoheptanoic acid, poly 
co-aminocaprylic acid, poly-o-aminopelargonic acid, 
poly-c)-aminodecanoic acid, poly-a)-aminoundecanoic 
acid, poly-co-aminotridecanoic acid, polyhexamethyl 
ene adipamide, polyhexamethylene sebacamide, poly 
hexamethylene dodecanide, polyhexamethylene 
tridecamide, polydecamethylene adipamide, polydeca 
methylene sebacamide, polydecamethylene dodeca 
mide, polydecamethylene tridecamide, polydodeca 
methylene adipamide, polydodecamethylene sebaca 
mide, polydodecamethylene dodecamide, polydodeca 
methylene tridecamide, polytridecamethylene adipa 
mide, polytridecamethylene sebacamide, poly 
tridecamethylene dodecamide, polytridecamethylene 
tridecamide, polyhexamethylene azelanide, 
polydodecamethylene azelamide and poly 
tridecamethylene azelamide. 
(h) Polyureas having recurring units represented by the 

following general formula: 

35 

45 

50 

55 --R-NH-C-NH-- or (8) 
O 

O O 

wherein R7 and Rs stand for an alkylene group having 
1 to 13 carbon atoms. 
For example, there can be mentioned polyhexame 

65 thyleneurea, polyheptamethylene-urea, polyun 
decamethylene-urea and polynomamethylene-urea. 
(i) Polyurethanes and polyureaurethanes represented by 

the following general formula: 
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O O O 

(10) 

wherein R9 stands for an alkylene group having 3 to 
24 carbon atoms or a polyether or polyester residue 
having 3 to 24 carbon atoms, R10 stands for an alkyl 
ene or arylene group having 3 to 24 carbon atoms, 
R stands for an alkylene or arylene group having 1 
to 13 carbon atoms, and k is a number of 0 or 1. 
For example, there can be mentioned polytetrame 

thylenehexamethylene-urea, polyhexamethylene-tet 
ramethylene-urea, and polyureaurethanes formed by 
chain-extending isocyanate-terminated polyesters or 
polyethers with a diamine or water. 
(j) Resin particles obtained by oxidizing particles of 

polyethylene, polypropylene or a crystalline 
ethylene/propylene copolymer with oxygen, ozone 
or other oxidant. 
As the thermoplastic resins preferred for attaining the 

objects of the present invention, there can be men 
tioned, in an order of importance, polyesters, polycar 
bonates, polyamides, ionomers and acid-modified poly 
olefins. 
These resins should have at least a film-forming mo 

lecular weight. Known additives such as ultraviolet 
absorbents, stabilizers, lubricants, antioxidants, pig 
ments, dyes and antistatic agents may be incorporated in 
these resin particles according to known recipes, if 
desired. 

Optional means can be adopted for pulverizing the 
thermoplastic resin into particles having the above 
mentioned particle size. For example, in case of addition 
polymers, resin particles having a predetermined parti 
cle size can be obtained by emulsion-polymerizing con 
stituent monomers. Furthermore, there may be adopted 
a method in which the resin is pulverized under cooling, 
a method in which the resin is dissolved at a high tem 
perature and the solution is cooled to precipitate the 
resin in the form of particles, a method in which a resin 
solution is brought into contact with a non-solvent to 
coagulate and precipitate the resin in the form of parti 
cles, and a method in which a resin solution is sprayed 
into a gas current to precipitate the resin in the form of 
particles. The resin particles prepared according to 
these methods may be sieved and classified to obtain 
particles having a predetermined particle size, if neces 
sary. 
Any of thermosetting resins customarily used in the 

field of the manufacture of paints can be used as the 
thermosetting resin in the present invention. As pre 
ferred thermosetting resins, there can be mentioned, for 
example, phenol-formaldehyde resins, furan-formalde 
hyde resins, xylene-formaldehyde resins, ketone-for 
maldehyde resins, urea-formaldehyde resins, melamine 
formaldehyde resins, alkyd resins, unsaturated polyester 
resins, epoxy resins, bismaleimide resins, triallyl cyan 
urate resins, thermosetting acrylic resins, silicone resins 
and oleoresins. These resins may be used singly or in the 
form of a mixture of two or more of them. 
From the viewpoints of adhesion to the side seam and 

corrosion resistance, it is preferred that a coating-form 
ing resin comprising an epoxy resin component and at 
least one thermosetting resin selected from the group 
consisting of phenolic resins, urea resins, melanine res 
ins and thermosetting acrylic resins can be used as the 
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thermosetting resin. This coating-forming resin may be 
used in the form of a mixture or precondensate of the 
constituent resins. 
The paint used in the present invention can be easily 

prepared by dissolving the above-mentioned thermoset 
ting resin in an appropriate organic solvent and dispers 
ing thermoplastic resin particles in the solution. A sol 
vent capable of dissolving the thermosetting resin but 
incapable of dissolving the thermoplastic resin is chosen 
as the solvent. Ordinarily, there are used aromatic sol 
vents such as xylene and toluene, ketone type solvents 
such as acetone, methylethyl ketone and cyclohexa 
none, alcohol type solvents such as ethanol and butanol, 
cyclic and linear ethers such as tetrahydrofuran, diox 
ane and cellosolves, and esters such as ethyl acetate and 
butyl acetate. These solvents may be used singly or in 
the form of a mixture of two or more of them. The 
thermoplastic resin particles may be added in the form 
of a dispersion to the thermosetting resin solution. 

In order to obtain a thick coating completely cover 
ing the cut edge portion, it is preferred that when the 
paint used in the present invention is dropped on a glass 
sheet in an amount of 0.2 mm at 25 C. and allowed to 
stand for 1 minute, the contact angle be 18.5' to 45", 
especially 19,0' to 43". The solid concentration of the 
paint is appropriately chosen within the range of 5 to 
50% according to the combination of the resins so that 
a good combination of the adaptability to the coating 
operation and the thick coating property can be ob 
tained. 
As the material constituting the can body, there can 

be mentioned, for example, an untreated steel plate 
(black plate), electrically plated and melt-plated steel 
plates such as a tinplate, a zinc-plated steel plate and a 
chromium-plated steel plate, steel plates chemically 
treated with chromic acid, phosphoric acid and the like, 
and steel plates electrolytically treated with chromic 
acid. Furthermore, a light metal sheet such as an alumi 
num sheet can be used. 
The side seam can be advantageously formed by 

electric resistance welding. Formation of a side seam by 
electric resistance welding is accomplished by forming 
a can blank into a cylinder and passing the lapped edges 
through between a pair of electrode rollers or passing 
the lapped edges between a pair of upper and lower 
electrodes through an electrode wire. In order to pre 
vent formation of porous metal oxides on the surface of 
the side seam and improve the adhesion of the protect 
ing paint, it is preferred that the welding operation be 
carried out in an inert atmosphere and this inert atmo 
sphere be maintained until the surface temperature of 
the welded portion is lowered to 550' C. As the inert 
atmosphere, there can be used, for example, nitrogen, 
argon, neon, hydrogen and carbon dioxide. It is ordinar 
ily preferred that the welding operation be carried out 
while holding the portion to be welded in a current of 
an inert gas such as mentioned above, but the welding 
operation may be carried out in a sealed vessel filled 
with the inert gas. 

In accordance with another preferred embodiment of 
the present invention, the above-mentioned side seam 
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coating paint is applied to a can body having a side seam 
formed by welding of a tinplate, the inner and outer 
surface portions of said side seam comprising an outer 
most layer composed of an oxide, which has a thickness 
of 50 to 400 A, and a subsequent intermediate iron-tin 
alloy layer having a thickness corresponding to 5 to 
100% of the thickness of the total tin layer in the start 
ing tinplate. 

Referring to FIG. 3 illustrating in an enlarged manner 
the sectional structure of the surface portion of this 
welded tinplate can, an iron-tin alloy layer 14 is formed 
on a steel substrate 13 and an oxide layer 15 is formed on 
the alloy layer 14. One of the characteristic features of 
this seam is that the thickness of the oxide layer 15 is 
restricted to 50 to 400 A and the thickness of the iron-tin 
alloy layer corresponds to 5 to 100%, especially 15 to 
100%, of the thickness of the total tin layer in the start 
ing tinplate can blank 1. 

In ordinary tinplate can blanks, the thickness of the 
total tin layer is about 0.38 to 1.52 um, and an iron-tin 
alloy layer is inevitably present between the metallic tin 
layer and the steel substrate. The thickness of this iron 
tin alloy layer is relatively small and corresponds to 5 to 
30% of the thickness of the total tin layer, though the 
thickness differs to some extent according to the tin 
plate-manufacturing process. In conventional welded 
cans, the metallic tin layer is substantially removed on 
the surface of the welded portion for the reasons de 
scribed hereinbefore, and instead of the removed metal 
lic tin layer, there is formed an iron oxide layer having 
a thickness of 700 to 1000 A. 

In contrast, in the welded can of the above-men 
tioned type according to the present invention, the 
thickness of the iron-tin alloy layer is increased to a 
level corresponding to 5 to 100% of the thickness of the 
total tin layer and the thickness of the oxide layer is 
controlled to the above-mentioned low level of 50 to 
400 A. In the welded can of this type according to the 
present invention, since the thickness of the iron-tin 
alloy layer having a fine and compact texture is in 
creased, the corrosion resistance of the bonded portion 
is remarkably increased and the processability of the 
surface of the bonded portion and the adhesion of the 
resin coating to the surface of the bonded portion are 
highly improved. Furthermore, since the oxide layer 
which is very thin and hence, has no bad influence on 
the processability is formed on this alloy layer, the ad 
hesion of the resin coating to the side seam is remark 
ably enhanced, with the result that even if the welded 
can is subjected to a severe processing treatment or 
hydrothermal treatment (for example, the retort steril 
ization treatment), a high adhesion of the side seam to 
the resin coating 5 and a high corrosion resistance of the 
side seam can be maintained. 
The thickness of the iron-tin alloy layer 14 can be 

measured by the X-ray fluorometry. This thickness can 
be measured also by a scanning type electron micro 
scope or an X-ray microanalyzer. 

In the present embodiment, the composition of the 
iron-tin alloy layer 14 is not particularly critical, but the 
Fe/Snatomic ratio is ordinarily in the range of from 1/1 
to 1/2. The oxide layer 15 consists mainly of a continu 
ous layer 16 of iron oxide, but a tin oxide layer 17 or a 
metallic tin layer 18 may be present in the form of is 
lands or continuous layers. 

If the thickness of the iron-tin alloy layer is too small 
and below the above-mentioned range, no satisfactory 
results can be obtained with respect to the adhesion of 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

12 
the coating, the corrosion resistance and the process 
ability. If the thickness of the oxide layer is too large 
and exceeds the above-mentioned range, no satisfactory 
results can be obtained with respect to the above char 
acteristics. Furthermore, if the thickness of the oxide 
layer exceeds the above-mentioned range, also the ap 
pearance characteristic is degraded with reduction of 
the adhesion of the paint. 

In the side seam-coated welded can of the present 
invention, the width of the side seam may be relatively 
small and is ordinarily in the range of 0.2 to 1.2 mm, 
though the width of the side seam differs to some extent 
according to the can diameter. Accordingly, the 
amount used of the can blank can be reduced. This is 
another advantage attained according to the present 
invention. As the tinplate blank, there can be used either 
a tin melt-plated steel plate or an electrically tin-plated 
steel plate. Either a reflow tinplate or a non-reflow 
tinplate can be used as the electrically tin-plated steel 
plate. The amount deposited of tin is preferably in the 
range of 1.12 to 11.2 g/m2, and the thickness of the 
tinplate is preferably in the range of from 0.15 to 0.50 

. 
In order to form the welded side seam defined ac 

cording to the present invention, it is important that the 
above-mentioned welding means be adopted and that 
the rate of lowering the surface temperature of the side 
seam from the welding temperature (which is in the 
range of from about 750 to about 1450 C.) to 550 C. 
should be in the range of 100 to 900 C./sec. This 
cooling rate has close relations to the thickness of the 
iron-tin alloy layer and the thickness of the oxide layer. 
When the cooling rate is higher than 900 C./sec, the 
thickness of the alloy layer is smaller than the value 
specified in the present invention, and if the cooling rate 
is lower than 100' C./sec, the thickness of the oxide 
layer tends to exceed the range defined in the present 
invention. If the cooling rate is controlled with the 
above-mentioned range, it is possible to form tin-iron 
alloy and oxide layers having thickness characteristics 
most preferred for various characteristics. 

In accordance with still another preferred embodi 
ment of the present invention, the above-mentioned 
paint is applied to a side seam welded can formed by 
welding the side portions of a can blank (tin-free steel 
can blank) comprising a steel plate substrate, a metallic 
chromium layer formed on the substrate and a chro 
mium oxide layer formed on the metallic chromium 
layer to form a side seam having a steel substrate 
exposed layer which has a thickness of 50 to 800 A and 
is composed of a fine and compact steel oxide consisting 
mainly of magnetite. 

Referring to FIG. 4 illustrating in an enlarged manner 
the side seam of this welded can and the adjoining por 
tion thereof, the tin-free steel blank 1 (hereinafter re 
ferred to as "TFS blank') comprises a steel plate sub 
strate 13, a metallic chromium layer 19 and a chromium 
oxide surface layer 20. In the area of the side seam 3, 
these chromium-containing layers are removed and the 
steel substrate 13 is exposed to form a steel oxide layer 
21. 
The steel substrate 13 in the TFS blank is formed, for 

example, by cold rolling of low-carbon steel, and the 
thickness of the metallic chromium layer 19 or chro 
mium oxide layer 20 or the thickness ratio of the two 
layers considerably differs according to the intended 
use of the welded can or the volume of the can. Gener 
ally, the metallic chromium layer has an amount depos 
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ited of 10 to 100 mg/m2, especially 20 to 80 mg/m2, and 
the chromium oxide layer has an amount deposited of 
0.5 to 20 mg/m2, especially l to 10 mg/m2. 
One of the important features of this TFS can is that 

the above-mentioned steel oxide layer 21 is formed of a 
fine and compact steel oxide consisting mainly of mag 
netite (Fe3O4) and the thickness of this layer is con 
trolled to 50 to 800 A, especially 50 to 400 A. 

In the conventional welded TFS can, on the steel 
substrate exposed surface to be formed into a side seam, 
a steel oxide layer having a thickness of 1000 to 3000 A 
is formed, and this oxide layer is very porous and in the 
chemical composition of this oxide layer, the ratio of 
the oxygen atoms to the Fe atoms is relatively high 
This oxide layer is readily influenced by the atmo 
sphere. For example, if this oxide layer is brought into 
contact with air for a relatively short time, it is readily 
converted to hydrous ferric oxide (so-called red rust). 

In contrast, in the welded can of the above-men 
tioned type according to the present invention, since the 
steel oxide layer is formed of a fine and compact oxide 
consisting mainly of magnetite and the thickness of this 
layer is controlled to a very small level of 50 to 800 A, 
the adhesion of the coating and the corrosion resistance 
are remarkably improved, and these excellent charac 
teristics of the seam can be maintained even after pro 
cessing. For example, when the thickness of this magne 
tite layer is smaller than 50 A, the adhesion of the coat 
ing is reduced, and if the thickness of the magnetite 
layer is larger than 800 A, the adhesion of the coating 
and the corrosion resistance after processing are de 
graded. Moreover, various advantages are attained with 
respect to the anti-corrosive characteristic by the fea 
ture that the oxide layer is formed of a fine and compact 
oxide consisting mainly of magnetite. 
The fact that the steel oxide layer is formed of magne 

tite can be confirmed by X-ray diffractionetry or elec 
tron beam diffractionnetry. The chemical composition 
of the oxide layer can be determined by the ESCA 
method (electron spectroscopy for chemical analysis) in 
which the surface is etched with Argas and the atomic 
concentration ratio of O and Fe is measured. The thick 
ness of this steel oxide layer can be measured by a scan 
ning type electron microscope or an X-ray microanaly 
Zer. 

This welded TFS can is formed by forming a TFS 
can blank into a cylinder and passing the lapped edges 
through a pair of electrode rollers or passing the lapped 
edges between a pair of upper and lower electrode 
rollers through an electrode wire. It is important that 
this welding operation should be carried out in an inert 
atmosphere and this inert atmosphere should be main 
tained until the surface temperature of the welded por 
tion is lowered to 550' C. Two excellent effects of re 
ducing the thickness of the oxide layer and converting 
the steel oxide to magnetite can be attained by adoption 
of an inert atmosphere, that is, a non-oxidizing atmo 
sphere, either as the welding atmosphere or as the atmo 
sphere of the subsequent gradually cooling zone. 

Application of the paint to the side seam of the can 
body and the adjoining portion thereof is performed by 
known means such as roller coating, spray coating, 
brush coating, flow coating and dip coating, and special 
means such as powder coating need not be adopted and 
existing coating equipment can be used without any 
particular modification. This is still another prominent 
advantage that can be attained according to the present 
invention. 
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In order to completely coat even the angular portion 

of the cut edge of the side seam, it is preferred that the 
thickness of the coating in the angular portion of the cut 
edge after baking be 2 to 50 m. When the above-men 
tioned paint of the present invention is used, such coat 
ing can easily be formed. 
According to the present invention, the so formed 

coating is heated at a temperature higher than the soft 
ening point or melting point of the thermoplastic resin 
to effect curing of the coating. As heating means, there 
can be employed direct flame heating, hot air oven 
heating, induction heating, resistance heating and infra 
red ray heating. The curing conditions are appropri 
ately chosen from curing temperatures of 150 to 400 
C. and curing times of 1 second to 20 minutes so that a 
net-like structure is formed in the thermosetting resin by 
cross-linking and a sufficient bonding is formed be 
tween the thermosetting resin and the thermoplastic 
resin in the grain boundary. 
From the viewpoint of the mechanical strength of the 

coating, it is preferred that the thermoplastic resin used 
be crystalline. In this case, in order to improve the 
processability and the barrier property (the corrosion 
resistance by good adhesion in the grain boundary), it is 
preferred that the temperature of the coating be rapidly 
lowered from the baking temperature to a level lower 
by at least 10' C. than the crystallizing temperature of 
the thermoplastic resin within 10 seconds, especially 1 
second, so as to inhibit or control crystallization of the 
thermoplastic resin in the coating. This rapid cooling 
can easily be accomplished by bringing the baked coat 
ing into contact with cooling water, a liquefied nitrogen 
current, cold air or other cooling medium or by bring 
ing the side seam of the baked coating into contact with 
a cooling apparatus such as a chilling roller. 
The side seam-coated welded can of the present in 

vention can be used in various fields as a vacuum can 
which is subjected to retort sterilization of the content, 
an inner pressure can in which a carbonated drink or the 
like is packed or an aerosol can. 
The present invention will now be described in detail 

with reference to the following Examples that by no 
means limit the scope of the invention. 
Thermosetting resin solutions used in the Examples 

were prepared according to the methods described 
below. 
(1) Epoxy-Urea Type Resin Solution: 
70 Parts of a condensation product of bisphenol A 

and epichlorohydrin, which had an average molecular 
weight of 2900, and 30 parts of a butyl ether-urea-for 
maldehyde resin were dissolved in (I) a mixed solvent 
comprising 50 parts of dioxane, 15 parts of xylene, 15 
parts of cyclohexanone, 10 parts of methylethyl ketone 
and 10 parts of toluene or (II) a mixed solvent compris 
ing 50 parts of methylethyl ketone and 50 parts of tolu 
ene to form a solution (I) or (II) having a solid content 
of 25%. Solution (I) was used as the base paint in sample 
number 24 in Example 4, and solution (II) was used as 
the base paint in sample numbers 20 to 23 and 25 in 
Examples 4 and 6 respectively. 
(2) Epoxy-Phenol Type Resin Solution: 

In 1.5 mols of a 37% aqueous solution of formalde 
hyde were dissolved 0.5 mol carbolic acid and 0.5 mol 
of p-cresol, and 0.15 mol of ammonia was added as a 
catalyst and reaction was carried out at 95 C. for 3 
hours. The reaction product was extracted with a mixed 
solvent comprising ketone, alcohol and hydrocarbon, 
and the extract was washed with water and the water 
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layer was removed. Residual water was removed by 
azeotropic distillation, and the residue was cooled to 
form a 30% solution of a resol type phenolic resin. This 
resol type phenolic resin solution was mixed with a 30% 
solution of an epoxy resin having a molecular weight of 
2900, which was a condensation product of bisphenol A 
and epichlorohydrin, in a mixed solvent comprising 
ketone, ester, alcohol and hydrocarbon. The weight 
ratio of the phenolic resin to the epoxy resin was 40/60. 
This mixture was pre-condensed under reflux for 2 
hours to form an epoxy-phenol resin solution. This 
solution was used as the base paint in Examples 1, 2, 3 
and 5. 
Welded can bodies used in the Examples were pre 

pared according to the following procedures. 
In case of welded tinplate cans used in Examples 3 

and 5, an epoxy-phenol type paint (a 1/1 mixture of an 
epoxy resin and a phenolic resin) was margin-coated on 
a tinplate having a thickness of 0.21 mm, a hardness of 
T-4, a plated tin amount of 50 lb/B.B and a tin layer 
thickness of 1.2 um, except the area of the side seam of 
the can body, so that the thickness of the coating after 
baking was 5um on the inner face side and 3 um on the 
outer face side, and the applied paint was baked and 
cured for 10 minutes in a hot air drying furnace main 
tained at 200 C. The coated tinplate was cut into a 
body blank of can having a length of 206.4 mm and a 
height of 104.5 mm, and the blank is formed into a cylin 
der by a roll former so that the short side was located in 
the axial direction. In the welding station, the cut edges 
were lapped and fixed, and by using a commercially 
available seam welding machine comprising two roll 
electrodes disposed through a wire electrode and an 
inert gas feed nozzle, a pressing force of 40 Kg/mm2 
was applied to the lapped portion of the formed cylin 
der and a welded can having a diameter of 2X 1 1/16 
inches and an inner volume of 318.2 ml at a can manu 
facturing speed of 30 m/min in a nitrogen gas current 
supplied at a rate of 5 l/min. The lap width before weld 
ing was 0.3 mm and the lap width after welding was 0.4 

. 
In Example 1, welded cans prepared in the same 

manner as described above in a nitrogen gas current or 
air current supplied at a flow rate shown below were 
used. 

In case of welded TFS welded cans, an epoxy-phenol 
type resin (1/1 mixture of an epoxy resin and a phenolic 
resin) was margin-coated on a TFS plate having a thick 
ness of 0.17 mm and a hardness of T-4 except the area of 
the side seam of the can body so that the thickness of the 
coating after baking was 5um on the inner face side and 
3 m of the outer face side, and the coated paint was 
baked and cured for 10 minutes in a hot air drying fur 
nace maintained at 200 C. The coated TFS plate was 
cut into a body blank of can having a length of 206.4 
mm and a height of 104.5 mm. Both surfaces of the 
portion 6 near the cut edges, which were to be lapped 
together, were subjected to edge cleaning by the cutting 
method along the width of about 1 mm from each cut 
edge, whereby the surface chromium layer and chro 
mium oxide layer were removed. The edge-cleaned 
blank was formed into a cylinder so that the short side 
was located in the axial direction. The cut edges were 
lapped and fixed in the welding station, and by using a 
commercially available seam welding machine compris 
ing two roll electrodes disposed through a wire elec 
trode and an inert gas supply nozzle, a pressing force of 
40 Kg/mm2 was applied to the lapped cut edges of the 
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cylinder and a welded can body having a diameter of 
2X 1 1/16 inches and an inner volume of 318.2 ml at a 
can manufacturing speed of 30 m/min in a current of a 
mixed inert gas (90 mol % of nitrogen and 10 mol % of 
hydrogen) supplied at a rate of 5 l/min. The lap width 
before welding was 0.3 mm and the lap width after 
welding was 0.4 mm. 

In Example 2, welded TFS can bodies prepared in the 
same manner as described above in a mixed gas current 
or air current supplied at a flow rate described hereinaf 
ter were used. 

In the Examples, the properties of cans, the physical 
properties of paints and the structural and physical 
properties of the coatings near can side seams were 
determined and evaluated according to the following 
methods, and the surface metal layers of the welded 
portions were analyzed according to the methods de 
scribed below. 
(1) Contact Angle 
A micro slide glass sheet (grade 1: thickness=0.9-1.2 

mm) was used as the glass sheet, and the glass sheet was 
dipped in mixed chronic acid overnight and washed 
with water sufficiently. The glass sheet was dried and 
stored in the absolutely dry condition in a desiccator. 
The measurement was carried out in a thermostat 

chamber maintained at 25 C. and in an air atmosphere, 
0.2 mm of the sample paint was dropped on the glass 
sheet by a micro syringe. After passage of 1 minute, the 
contact angle was directly read from a goniometer. 
(2) Analysis of Surface Metal Layers of Welded Por 

tion: 
(a) Thickness of Surface Oxide Layer: 
Only the welded lap portions were cut out from the 

welded can, and the cut pieces were connected by an 
adhesive tape to form a sample having a size of 8 mmX8 
mm. The surface of the sample was etched with Argas 
and the atomic concentration ratio of O, Fe and Sn (in 
case of welded tinplate cans) was measured according 
to the ESCA method. Since oxygen in the oxide was 
etched at a rate of 15 A/min and the atomic concentra 
tion ratio of oxygen was substantially kept constant at 
10 to 20% while etching was continued, the thickness of 
the portion where the atomic concentration ratio was 
higher than 20% was measured and this thickness was 
defined as the thickness of the oxide layer. 
(b) Thickness of Alloy Layer (in case of welded tinplate 

cans): 
Only the welded lap portions were cut out from the 

welded can and the cut pieces were connected by an 
adhesive tape to form a sample having a size of 15 
mm x 15 mm. The sample was electrolytically treated in 
an NaOH solution to remove free Sn from the surface of 
the welded portion. Then, the amount of Sn in the alloy 
layer was determined according to the X-ray fluorome 
try, and the thickness of the alloy layer was calculated 
based on the assumption that 1 g/m2 of the amount of Sn 
in the alloy layer corresponding to the thickness of 
0.144 um. In case of free Sn, the thickness was calcu 
lated based on the assumption that 1 g/m2 of the amount 
of Sn corresponded to the thickness of 0.137 um. 
(3) Observation of Dispersion State: 
The cured coating was peeled off from the side seam 

portion of the can body, and a test piece having a width 
of 2 mm and a length of 15 mm was cut out in parallel 
to the side seam. This test piece was embedded and 
solidified in an epoxy resin and a slide having a thick 
ness of about 15 um was cut out by a stainless steel 
microtone so that a section vertical to the seam was 
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obtained. The slide was dipped in an aqueous solution of 
a blue dye (Methyl Violet) for 10 minutes at normal 
temperatures to selectively dye the thermosetting resin. 
The dyed slice was washed with water sufficiently, and 
the structure, especially the dispersion state, was ob 
served by an optical microscope. The observed struc 
ture was photographed and the average particle size of 
particles present in the visual field at the time of obser 
vation was measured. The number average particle size 
was adopted as the average particle size. The number 
average particle size will be referred to merely as "par 
ticle size' or "average particle size" hereinafter. 
(4) Side Seam-Covering Property (current value at 

constant voltage electrolysis): 
The side seam of the can body formed by coating, 

baking and curing of the sample paint was cut out along 
a width of 2 cm, and a portion having a width of 3 mm 
in a direction rectangular to the side seam and a length 
of 100 mm in a direction parallel to the side seam was 
removed and the remaining side seam was sealed by an 
adhesive vinyl tape to form a test piece. This test piece 
was dipped for 3 minutes in an electrolyte consisting of 
a 3% aqueous solution of sodium chloride and main 
tained at 25 C. Then, the test piece was subjected to the 
constant voltage electrolysis for 10 seconds under a 
voltage of 10.0 W by using a carbon rod as a counter 
electrode and the average value of the flowing current 
was measured. Five test pieces were tested with respect 
to one sample and the arithmetic mean value was calcu 
lated. 
(5) Processability: 
A test piece having a width of 40 mm and a length of 

60 mm with the side seam being as the center was cut 
out from the side seamed can body formed by coating, 
baking and curing of the sample paint. The flexural 
strength test was carried out according to the bending 
resistance test method of JIS K-5400, 6-16. 
From the test piece which had been subjected to the 

flexural strength test, a portion having a width of 3 mm 
with the side seam being the center and a length of 6 
mm in parallel to the side seam with the bent top end 
being the center was removed, and the remaining por 
tion was sealed by an adhesive vinyl tap and was sub 
jected to constant voltage electrolysis under the same 
conditions as described in (4) above. Five test pieces 
were tested with respect to one sample, and the arith 
metic mean value was calculated. 
(6) Adhesion: 

Square cuts having a side of 1 mm were formed on 
the coating of the welded side seam portion after baking 
and curing, and an adhesive cellophane tape was ap 
plied to the coating and the peel test was then carried 
out. The test was made on five optionally chosen cans 
with respect to one sample paint, and the obtained re 
sults were evaluated as follows: 
O : no peel observed in any can 
A: peel observed in 1 or 2 cans 
X: peel observed in 3 or more cans 

(7) Necked-In Processability: 
The presence or absence of defects such as peeling 

and cracking on the coating of the side seam portion 
was checked after necked-in processing. The test was 
made on optionally chosen 50 cans with respect to one 
sample paint. 
(8) Evaluation of Actually Packed Cans: 
(a) Amount of formed hydrogen: 
At the time of opening, the gas in the can was col 

lected and the amount of hydrogen was determined 
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according to gas chromatography. Ten cans were 
tested with respect to one sample, and the arithmetic 
mean value was calculated. When swollen cans were 
formed, this fact was indicated. 
(b) Amount of iron dissolved out: 
Cans packed with an apple drink or consomme were 

tested. After opening, all the content was reduced to 
ashes. The ashes were dissolved in hydrochloric acid 
and the supernatant was subjected to the atomic absorp 
tion spectroscopy to determine the amount of iron in 
content. Optionally chosen 10 cans were tested with 
one sample, and the arithmetic mean value was calcu 
lated. 
(c) Perforation and state of welded side seam portion on 

inner face of can: 
Packed cans were stored at 37 C. for 1 year and 

leakage of the content (liquid) was checked by observa 
tion with the naked eye. Cans where leakage of the 
content was observed were picked up and the portions 
near the side seams were observed by a microscope 
after opening. Cans having pierced holes were desig 
nated as "perforated cans', and the ratio of the number 
of perforated cans to the total number of tested cans was 
calculated. After opening, the corrosion state of the 
portion near the side seam was checked by observation 
with the naked eye or by microscopic observation. With 
respect to one sample paint, 100 cans were tested to the 
storage test, and the corrosion state was examined on 
optionally chosen 50 cans. 

EXAMPLE 1. 

A powder having an average particle size of about 10 
um, which was obtained by mechanically pulverizing 
from the pellets of nylon 12 having a softening point of 
178 C. and a carbonyl group concentration of 508 mec 
per 100g of the polymer, was used as the thermoplastic 
resin powder, and the above-mentioned epoxy-phenol 
type resin solution was used as the thermosetting resin 
solution. By using the same diluent solvent as used for 
the thermosetting resin solution, both resins were mixed 
by a high speed mixer to obtain a paint having a solid 
content of about 25%, in which the ratio of the thermo 
plastic resin to the thermosetting resin in the solids was 
30/70. 

In order to obtain welded tinplate can bodies differ 
ing in structure of the surface metal layer in the welded 
side seam portion, nitrogen current flow rates of 20 
l/min (sample No. 1), 5 l/min (sample No. 2) and 2 
1/min (sample No. 3) were adopted, respectively, for 
the welding operation. For comparison, the flow rate of 
the nitrogen current was reduced to 0.2 l/min (sample 
No. 4), and the welding operation was carried out in air 
(sample No. 5). Other welding conditions were the 
same as described hereinbefore. 
With respect to each of the so obtained can bodies, 

the above-mentioned paint was spray-coated on the 
inner and outer surfaces of the side seam portion of the 
can body along a width of about 10 mm by an airless 
spray gun while maintaining the paint temperature at 
40' to 70' C. during the spraying operation, so that the 
thickness of the coating after drying was 40 pum. Then, 
hot air was blown to the coated can from below for 
about 10 seconds in the state where the side seam on the 
inner face of the can was located above, whereby the 
solvent was substantially evaporated. The coated paint 
was then baked and cured in a gas oven maintained at 
220 C. for about 60 seconds to obtain a can body have 
ing a coated side seam. 
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The so obtained can body was tested with respect to 
items shown in Table 1, and the surface metal layer of 
the welded portion of the welded can body before the 
coating operation was analyzed. 

20 
operation. For comparison, the flow rate of the nitrogen 
current was reduced to 0.2 l/min (sample No. 9), and 
the welding operation was carried out in air (sample 
No. 10). Other welding conditions were the same as 

The so obtained can body having a coated side seam 5 described hereinbefore. Furthermore, sample No. 6 was 
was subjected to bead processing, necked-in processing subjected to acid washing (pickling) with an aqueous 
and flange processing, and a tinplate lid for a can having solution containing 70 g/l of sulfuric acid for 30 seconds 
an inner diameter of 29/16 inches, which had an epoxy- (sample No. 11). 
phenol coating on each of the inner and outer surfaces, With respect to each of the so obtained can bodies, 
was double-seamed to the processed can body. An 10 the above-mentioned paint was spray-coated on the 
apple drink heated at 90° C. or tomato sauce was packed inner and outer surfaces of the side seam portion of the 
in the obtained empty can, and the same tinplate lid as can body along a width of about 10 mm by an airless 
described above was double-seamed to the packed can spray gun while maintaining the paint temperature at 
by a vacuum seamer. The can packed with the tomato 40' to 70° C. during the spraying operation, so that the 
sauce was subjected to heat sterilization at 118 C. for 15 thickness of the coating after drying was 40 um. Then, 
90 minutes. Each packed can was stored at 37 C. for 1 hot air was blown to the coated can from below for 
year. about 10 seconds in the state where the side seam on the 
With respect to each sample, 100 cans were prepared inner face of the can was located above, whereby the 

and tested. The amount of iron dissolved out and the solvent was substantially evaporated. The coated paint 
amount of formed hydrogen were determined with 20 was then baked and cured in a gas oven maintained at 
optionally chosen 10 cans, and 50 cans optionally 220 C. for about 60 seconds to obtain a can body hav 
chosen from the remaining cans were opened and the ing a coated side seam. 
corrosion state of the side seam portion of the can body The so obtained can body was tested with respect to 
was examined. items shown in Table 2, and the surface metal layer of 
The obtained results are shown in Table 1. 25 the welded portion of the welded can body before the 

TABLE 
Results of Analysis of 
Surface Metal layer of 

Weded Portion 
thickness ratio (%) of 
(Å) of thickness of Side Seam- State of 
surface alloy layer Covering Necked-in 

Sample oxide to total plat- Property Freibility Processed 
No. layer ing thickness (mA/300 mm) (mA/18 mm) Adhesion Portion 

Samples of Present Invention 
1 60-70 7-10 O O O no change 
2 50-170 60-7 0. 0. O no change 
3 350-380 90-95 O O O no change 

Comparative Samples 
4. 700-800 3-6 O 6.2 A no change 
s 1400-1600 S-23 O 10 X peeling in 

some cas 

Packed Can Test Results 
apple drink tonato sauce 

sount amount 
(ppm) of number (ml/can) number of 

Sample iron state of perforated of formed state of perforated 
No. dissolved out side seam CaS hydrogen side seam CauS 

Samples of Present Invention 
S.4 no change O 0.13 no change O 

2 4.4 no change O 0.12 no change O 
3 6.2 no change O 0.19 no change O 

Comparative Samples 
4. 9.2 blister of O 2. blister in 1 

processed processed 
portion in portion 
St. CAS red rust 

5 13.3 blister in O some cans blister in 8 
processed swollen processed 
portion portion, 

red rust 

EXAMPLE 2 60 

The same side seam coating paint was used in Exam 
ple 1 was used. 

In order to obtain welded TFS can bodies differing in 
structure of the surface metal layer in the welded por 
tion, the above-mentioned inert gas mixture current 
flow rates of 20 l/min (sample No. 6), 5 l/min (sample 
No. 7) and nitrogen current flow rates of 2 l/min (sam 
ple No. 8) were adopted, respectively, for the welding 

65 

coating operation was analyzed. 
The so obtained can body having a coated side seam 

was subjected to bead processing, necked-in processing 
and flange processing, and a TFSlid for a can having an 
inner diameter of 2 9/16 inches, which had an epoxy 
phenol coating on each of the inner and outer surfaces, 
was double-seamed to the processed can body. An 
apple drink heated at 90° C. or tomato sauce was packed 
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in the obtained empty can, and the same TFS lid as 
described above was double-seamed to the packed can 
by a vacuum seamer. The can packed with the tomato 
sauce was subjected to heat sterilization at 118 C. for 
90 minutes. Each packed can was stored at 37 C. for 1 
year. 
With respect to each sample, 100 cans were prepared 

and tested. The amount of iron dissolved out and the 
amount of formed hydrogen were determined with 
optionally chosen 10 cans, and 50 cans optionally 
chosen from the remaining cans were opened and the 
corrosion state of the side seam portion of the can body 
was examined. 
The obtained results are shown in Table 2. 

10 

22 
ratio of the alloy layer to the total plating thickness=- 
55-70%) along a width of about 10 mm. by an airless 
spray gun while maintaining the paint temperature at 
40' to 70'C, during the spraying operation, so that the 
thickness of the coating after drying was 40 pum. Then, 
hot air was blown to the coated can from below for 
about 10 seconds in the state where the side seam on the 
inner face of the can was located above, whereby the 
solvent was substantially evaporated. The coated paint 
was then baked and cured in a gas oven maintained at 
220 C. for about 60 seconds to obtain a can body hav 
ing a coated side seam. 
The so obtained can body was tested with respect to 

items shown in Table 3, and the structure of the coating 
TABLE 2 

Results of Analysis of 
Surface Metal Layer of Side Sean- State of 

Welded Portion Covering Necked-In 
Sample thickness (A) Property Preciability Processed 
No. of magnetite layer (mA/300 mm) (mA/18 mm) Adhesion Portion 

Samples of Present Invention 
6 80-100 O O O no change 
7 250-280 0 O O no change 
8 600-700 O 0. O no change 

Comparatives Samples 
9 300-400 O 0.3 A partially 

peeled 
O 200-2200 O 1.2 X peeled 
1 below 0 O 0. A partially 

peeled 
Packed Can Test Results 

- apple drink- tonato sauce 
amount (ppm) number of amount number of 

Sample of iron state of perforated (n/can) of state of perforated 
No. dissolved out side seam Cas formed hydrogen side seam CaS 

Samples of Present Invention 
6 1.2 no change O 0.06 no change O 
7 1.8 no change O 0.08 no change O 
8 1.4 no change O 0.07 no change O 

Comparative Samples 
9 4.2 blister in O 0.51 blister in O 

processed processed 
portion in portion in 
SOe cars some cans, 

red rust 
10 17.3 blister in 0 SOtte Cas bister in 12 

processed swollen processed 
portion portion, 

red rust 
1. 3.5 blister in O 0.43 blister in 1 

processed processed 
portion in portion in 
SO Cas score cars 

EXAMPLE 3 

The above-mentioned epoxy-phenol resin solution 50 
was used as the thermosetting paint. Nylon 12 having a 
softening point of 178 C. as determined according to 
the ring and ball method and a carbonyl group concen 
tration of 508 meq per 100 g of the polymer was used as 
the thermoplastic resin. Pellets of the thermoplastic 
resin were mechanically pulverized to obtain a powder 
having an average particle size of about 25p. The pow 
der was incorporated in the thermosetting resin solution 
so that the volumneratio as solids of both the resins was 
controlled as shown in Table 3. The mixture was stirred 
for 20 minutes by a high speed mixer to form a side 
seam-coating paint. 
The contact angles of the so prepared paints were 

measured to obtain the results shown in Table 3. 
With respect to welded tinplate can bodies prepared 

according to the above-mentioned method, the so pre 
pared paint was spray-coated on the inner and outer 
surfaces of the seam portion of the can body (thickness 
of the surface iron oxide layer = 170-190 A, thickness 

55 
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layer of the welded can body was observed. 
The so obtained can body having a coated side seam 

was subjected to bead processing, necked-in processing 
and flange processing, and a tinplate lid for a can having 
an inner diameter of 2 9/16 inches mm, which had an 
epoxyphenol coating on each of the inner and outer 
surfaces, was double-seamed to the processed can body. 
Consomme or tomato sauce was packed in the obtained 
empty can, and the same tinplate lid as described above 
was double-seamed to the packed can body a vacuum 
seamer. These packed cans were subjected to heat ster 
ilization at 118' C. for 90 minutes. Each packed can was 
stored at 37° C. for 1 year. 
With respect to each sample, 100 cans were prepared 

and tested. The amount of iron dissolved out and the 
amount of formed hydrogen were determined with 
optionally chosen 10 cans, and 50 cans optionally 
chosen from the remaining cans were opened and the 
corrosion state of the seam portion of the can body was 
examined. 
The obtained results are shown in Table 3. 
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EXAMPLE 4 

In samples other than sample No. 24, the above-men 
tioned epoxy-urea resin solution (II) was used as the 
thermosetting paint, and the above-mentioned epoxy 
urea resin solution (I) was used in sample No. 24. A 
polybutylene terephthalate (PBT)/polybutylene iso 
phthalate (PBI) copolymer having a PBT content of 80 
mol %, a carbonyl group concentration of 909 meq/100 
g of the polymer and a softening point of 205 C. as 
determined according to the ring and ball method was 
used as the thermoplastic resin. In samples Nos. 22, 23 
and 25, pellets of the thermoplastic resin were mechani 
cally pulverized at normal temperatures and then 
sieved. In samples Nos. 21 and 24, pellets of the thermo 
plastic resin were frozen with liquefied nitrogen and 
pulverized, and particles having an average particle size 
of about 15u were used. In sample 20, pellets of the 
thermoplastic resin were dissolved in a solvent at a high 
temperature and the temperature of the solution was 
gradually lowered to precipitate particles. The resin 
powder was incorporated in the above paint so that the 
volune ratio as solids of the powder was 25%. The 
mixture was stirred by a high speed mixer for 20 min 
utes to form a side seam coating paint. 
The contact angles of the so formed paints were de 

termined according to the above-mentioned method to 
obtain the results shown in Table 4. 
The above-mentioned paint was spray-coated on the 

inner and outer surfaces of the side seam portion of a 
TFS can body obtained according to the above-men 
tioned method (having a magnetite layer thickness of 
220-250A) along a width of about 10 mm by an airless 
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spray gun while maintaining the paint temperature at 
40' to 70° C. during the spraying operation, so that the 
thickness of the coating after drying was 40 to 60 uml. 
Then, hot air was blown to the coated can from below 
for about 10 seconds in the state where the side seam on 
the inner face of the can was located above, whereby 
the solvent was substantially evaporated. The coated 
paint was then baked and cured in a gas oven main 
tained at 220 C. for about 30 seconds to obtain a can 
body having a coated side seam. 
The so obtained can body was treated with respect to 

items shown in Table 4, and the state of the thermoplas 
tic resin powder dispersed in the cured coating was 
observed. 
The so obtained can body having a coated side seam 

was subjected to flange processing, and a TFS lid for a 
can having an inner diameter of 2 1 1/16 inches, which 
had an epoxy-phenol coating on each of the inner and 
outer surfaces, was double-seamed to the processed can 
body. Consomme or tomato sauce was packed in the 
obtained empty can, and the same TFS lid as described 
above was double-seamed to the packed can by a vac 
uum seamer. The packed can was subjected to the heat 
ing sterilization at 118' C. for 90 minutes. Each packed 
can was stored at 37 C. for 1 year. 
With respect to each sample, 100 cans were prepared 

and tested. The amount of iron dissolved out and the 
amount of formed hydrogen was determined with op 
tionally chosen 10 cans, and 50 cans optionally chosen 
from the remaining cans were opened and the corrosion 
state of the seam portion of the can body was examined. 
The obtained results are shown in Table 4. 

TABLE 4 
Average 
Particle 

Size (mu) 
of Thermo- Contact Side Sean 

Sample plastic Angle Covering Precibility 
No. Resin (degrees) Dispersion State (mA/300 mm) (mA/18 mm) Adhesion 

Samples of Present invention 
20 1. 3S. thermoplastic resin particles having O O O 

particle size of about 1. dispersed 
in continuous phase of thermosetting 
resin substantially uniformly 

21 s 30,3 thermoplastic resin particles having O O O 
particle size of about 13 dispersed 
in continuous phase of thermosetting 
resin substantially uniformly 

22 50 27.2 thermoplastic resin particles having O O O 
particle size of about 40p dispersed 
in continuous phase of thermosetting 
resin 

23 70 24.1 thermoplastic resin particles having O O O 
particle size of about 50 dispersed 
in continuous phase of thermosetting 
resin 

Comparative Samples 
24 15 18.6 substantially homogeneous phase, pre- 0.3 O,3 O 

sence of thermoplastic resin particles 
not confirmed 

2S 100 18.6 continuous phase of thermosetting O.S S.1 O 
resin formed but dispersion state 
of thermoplastic resin particles 
not good 

Packed Can Test Results 
COSOrne totato sauce 

Sample amount (ppm) of state of number amount (ml/can) state of number 
No. iron dissolved out side seam perforated cans of formed hydrogen side seam perforated cans 

Samples of Present Invention 
20 0.02 no change o 0.04 no change O 
21 0.09 no change O 0.06 no change O 
22 0.06 no change O 0.08 no change O 
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TABLE 4-continued 
23 O.3 no change O 0.10 no change O 

Comparative Samples 
24 1.24 spot O swollen cans spot 4. 

corrosion corrosion 
25 2. blister O swollen cans spot corrosion 

in some cans 

EXAMPLE 5 

A powder of a thermoplastic resin shown in Table 5 
was used, and the above-mentioned epoxy-phenol type 
resin solution was used as the thermosetting resin paint. 
The powder was formed mainly by mechanical pulveri 
zation to adjust the average particle size to a value 
shown in Table 5. The powder was incorporated into 
the thermosetting resin solution so that the volume ratio 
as solids of the thermoplastic resin to the thermosetting 
resin was 85/15. At this step, the same solvent as used 
for the thermosetting resin solution was used as the 
diluent. The mixture was stirred by a high speed mixer 
to form a paint solution. 
The contact angles on glass plate of these paints were 

not remarkably dependent on the kind of thermoplastic 
resins for sample Nos. 26-32 within 26-33 degrees and 
22 degrees for sample No. 33. 
The above-mentioned paint was spray-coated on the 

inner and outer surfaces of the seam portion of the tin 
plate can body prepared according to the above-men 
tioned method along a width of about 10 mm by an 
airless spray gun while maintaining the paint tempera 
ture at 40' to 70° C. during the spraying operation, so 
that the thickness of the coating after drying was 50 pum. 
Then, hot air was blown to the coated can from below 
for about 10 seconds in the state where the seam on the 
inner face of the can was located above, whereby the 
solvent was substantially evaporated. The coated paint 

10 was then baked and cured in a gas oven maintained at 
220 C. for about 60 seconds to obtain a can body hav 
ing a coated side seam. 
The so obtained can body was tested with respect to 

items shown in Table 5, and the dispersion state of the 
thermoplastic resin powder in the cured coating was 
observed. 
The so obtained can body having a coated side seam 

was subjected to bead processing, necked-in processing 
and flange processing, and a tinplate lid for a can having 
an inner diameter of 65.3 mm, which had an epoxy 
phenol coating on each of the inner and outer surfaces, 
was double-seamed to the processed can body. An 
apple drink heated at 90 C. or tomato sauce was packed 
in the obtained empty can, and the same tinplate lid as 
described above was double-seamed to the packed can 
by a vacuum seamer. The can packed with the tomato 
source was subjected to the heating sterilization at 118 
C. for 90 minutes. Each packed can was stored at 37 C. 
for 1 year. 
With respect to each sample, 100 cans were prepared 

and tested. The amount of iron dissolved out and the 
amount of formed hydrogen were determined with 
optionally chosen 10 cans, and 50 cans optionally 
chosen from the remaining cans were opened and the 
corrosion state of the side seam portion of the can body 
was examined. 
The obtained results are shown in Table 5. 
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EXAMPLE 6 

A powder having an average particle size of about 20 
um, which was obtained by mechanically pulverizing 
pellets of nylon 11 having a softening point of 185° C. 
and a carbonyl group concentration of 546 meq per 100 
g of the polymer, was used as the thermoplastic resin 
powder, and the above-mentioned epoxy-urea type 
resin solution (II) was used as the thermosetting resin 
solution. By using the same diluent solvent as used for 
the thermosetting resin solution, both the resins were 
mixed by a high speed mixer to obtain a paint having a 
solid content of about 25%, in which the ratio of the 
thermoplastic resin to the thermosetting resin in the 
solids was 20/80. 
An epoxy-urea type paint (a 3/1 weight ratio mixture 

of an epoxy resin and a butylether-urea/formaldehyde 
resin) was coated, baked and cured on a tinplate having 
a thickness of 0.24 mm according to the above-men 
tioned method, and the coated tinplate was cut into a 
body blank having a length of 206.40 mm and a height 
of 125.40 mm, and a welded tinplate can body was 
prepared in a nitrogen current supplied at a flow rate of 
5 l/min. When the surface metal layer of the welded 
portion was analyzed according to the above-men 
tioned method, it was found that the thickness of the 
iron oxide layer was 180 to 200 A and the ratio of the 
thickness of the alloy layer to the total plating thickness 
was 40 to 60%. 
The above-mentioned paint was spray-coated on the 

inner and outer surfaces of the side seam portion of the 
can body along a width of about 10 mm by an airless 
spray gun while maintaining the paint temperature at 
40' to 70° C. during the spraying operation, so that the 
thickness of the coating after drying was 50 m. Then, 
hot air was blown to the coated can from below for 
about 10 seconds in the state where the seam on the 
inner face of the can was located above, whereby the 
solvent was substantially evaporated. The coated paint 
was then baked and cured in a gas oven maintained at 
220 C. for about 30 seconds to obtain a can body hav 
ing a coated side seam. 
The structure of the coating layer in the side seam 

portion was observed according to the above-men 
tioned method. It was found that thermoplastic resin 
particles having a particle size of about 17 um were 
dispersed in the continuous phase of the thermosetting 
resin. The covering property and processability were 
examined according to the above-mentioned methods. 
It was found that both the non-processed portion and 
the portion subjected to the bending processing were 
completely covered and breaks or cracks were not 
formed by the processing. 
The so obtained can body was subjected to necked-in 

processing and flange processing, and a tinplate lid for a 
can having an inner diameter of 2 9/16 inches and a 
domed top having an epoxy-phenol type coating on 
each of the inner and outer surfaces were double 
seamed to the can body for aerosol. A glass cleaner or 
washing starch was packed in this empty can according 
to customary procedures. A mounting cap was attached 
and the packed can was stored at 45 C. for 3 or 6 
months, and the change of the weight of the content 
was checked. With respect to each sample, 50 cans were 
opened and the absence or presence of corrosion in the 
side seam portion of the can body was examined. In 
each case, leakage or corrosion of the side seam portion 
was not observed at all. 
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What we claim is: 
1. A side seam-coated welded can comprising a 

welded can body having a seam on the side face and a 
resin coating layer coating at lease one surface side of 
the seam, wherein said coating layer comprises a ther 
nosetting resin suitable for paint manufacture and a 
thermoplastic resin having a softening point of 50' to 
300 C. as determined according to the ring and ball 
method, at a volume ratio ranging (A) from 95/5 to 
25/75 or (B) from 20/80 to 1/99, and one of said two 
resins is present in the coating in the form of a continu 
ous phase and at lease a part of the other resin is present 
in the coating in the form of fine dispersed particles 
having a number average particle size of 0.1 to 80 um, 
said thermoplastic resin containing in the main chain or 
side chain thereof carboxyl groups at a concentration of 
12 to 1400 meq per 100 g of the polymer derived from 
a carboxylic acid, carboxylic acid salt, carboxylic acid 
anhydride, carboxylic acid ester, carboxylic acid amide, 
ketone, carbonic acid ester, urea or urethane and having 
at least a film-forming molecular weight. 

2. A side seam-coated welded can according to claim 
1 wherein the resin coating layer comprises a continu 
ous phase of the thermosetting resin and a dispersed 
phase of particles of the thermoplastic resin having a 
number average particle size of 0.1 to 80 um and a 
softening point of 50 to 300 C. as determined accord 
ing to the ring and ball method, and the thermosetting 
resin and the thermoplastic resin are present at a volume 
ratio of from 95/5 to 25/75. 

3. A side seam-coated welded can according to claim 
1 wherein the resin coating layer contains the thermo 
setting resin and the thermoplastic resin at a volume 
ratio of from 20/80 to 1/99, the thermoplastic resin is 
present in the form of a continuous phase in the coating 
layer, a part of the thermosetting resin is present in the 
form of a thin continuous layer in the interface between 
the continuous phase of the thermoplastic resin and the 
inner face side of the side seam, and the remaining part 
of the thermosetting resin is present in the form of fine 
particles dispersed in the continuous phase of the ther 
moplastic resin. 

4. A side seam-coated welded can according to any of 
claims 1 to 3 wherein the thermoplastic resin is a polyes 
ter, polycarbonate, polyamide, ionomer or acid-modi 
fied polyolefin. 

5. A side seam-coated welded can according to any of 
claims 1 to 3 wherein the thermosetting resin is a combi 
nation of an epoxy resin with at least one member se 
lected from the group consisting of phenolic resins, urea 
resins, melamine resins and thermosetting acrylic resins. 

6. A side seam-coated welded can according to claim 
1 wherein the welded can body is a welded tinplate 
seam can having a side seam formed by welding, each of 
the inner and outer surface portions of said side seam 
comprising an outermost layer composed of an oxide 
and having a thickness of 50 to 400 A and a subsequent 
iron-tin alloy layer having a thickness corresponding to 
5 to 100% of the total tin plating thickness of the start 
ing tinplate. 

7. A side seam-coated welded can according to claim 
1 wherein the welded can body is a welded seam can 
formed by welding lapped edges of a cylinder formed 
from a can blank comprising a steel plate substrate and 
a coating layer formed on the steel plate substrate, 
which includes a metallic chromium layer and a chro 
mium oxide layer formed thereon and the side seam has 
a steel plate substrate surface layer having a thickness of 
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50 to 800 A and being composed of a fine and compact 
iron oxide consisting mainly of magnetite. 

8. A side seamed-coated welded can according to 
claim 1 wherein the resin coating layer is formed by 
coating on the seam a paint comprising a dispersion 
medium consisting of a solution of the thermosetting 
resin in a solvent capable of dissolving the thermoset 
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ting resin but incapable of dissolving the thermoplastic 
resin and a dispersed phase consisting of particles of the 
thermoplastic resin having a number average particle 
size of 0.1 to 80 m and a softening point of 50' to 330" 
C. as measured according to the ring and ball method, 
and baking the coated pain int. 


